Alroy (1) provides Bayesian estimates of the number of recent extinctions among reptiles and amphibians based on their sighting records. This involved calculating posterior extinction probabilities for individual species. This calculation is only cursorily described. The purpose of this comment is to provide an expression for this posterior probability and to raise two issues with the application in ref.
1.
Consider an annual observation period 1, 2, . . ., T and define the extinction time τ E as the first year following extinction. Suppose that sightings occur in years s = ðs 1 , s 2 , . . . , s n Þ and assume that the annual preextinction sighting probability is constant. Conditional on n, the posterior probability that extinction occurred during the observation period is
where s (n) is the time of the most recent sighting and π j is the prior probability of extinction at time j (2).
The first issue concerns the assumption that annual preextinction sighting probability is constant. If this probability is declining, then this posterior probability will be too large. There is evidence that reptile and amphibian populations have been declining (3). As sighting probability is commonly directly related to abundance, this suggests that the estimates of extinction numbers in ref. 1 may be too high.
The second issue concerns the specification of π j , j = 1, 2, . . ... If the annual probability of extinction is a constant π, then extinction time has a geometric distribution with
Alroy (1) uses an exponential prior distribution for extinction time. This is the continuous analog to the geometric distribution and assumes a constant instantaneous extinction risk. This distinction is a minor matter. The issue is that Alroy chose the parameter of this distribution to give a prior probability of extinction before the end of the observation period of 0.5. For the geometric prior, this is π = 1 − 0.5 1/T . This choice was justified on the basis of agnosticism. This conflates a stochastic model of extinction time with human belief. In fact, this choice reflects dead certainty about the annual probability of extinction. The standard Bayesian approach in this situation is to integrate the geometric probability in Eq. 2 over a noninformative prior distribution for π. For example, if this prior distribution is taken to be uniform over (0, 1), then π j = 1 jðj + 1Þ.
[3]
As an illustration, consider the sighting record of the Argentinian marsupial frog Gastrotheca chrysostica (4). Taking the beginning of the observation as the time of the first sighting in 1972, omitting this initial sighting and taking the most recent sighting time as 1993 leads to T = 43, n = 6, and s (n) = 21. The posterior extinction probability with π fixed at 0.016 is 0.86. The corresponding value using Eq. 3 is 0.42. In this case, agnosticism about the annual extinction probability reduces the posterior extinction probability by a factor of 2. 
L E T T E R

